Prevalence and determinants of Campylobacter infection among under five children with acute watery diarrhea in Mwanza, North Tanzania by Deogratias, Anna-Pendo et al.
ARCHIVES OF PUBLIC HEALTH
Deogratias et al. Archives of Public Health 2014, 72:17
http://www.archpublichealth.com/content/72/1/17RESEARCH Open AccessPrevalence and determinants of Campylobacter
infection among under five children with acute
watery diarrhea in Mwanza, North Tanzania
Anna-Pendo Deogratias1, Martha F Mushi2, Laurent Paterno2, Dennis Tappe3, Jeremiah Seni2, Rogatus Kabymera1,
Benson R Kidenya4 and Stephen E Mshana2*Abstract
Background: Campylobacteriosis, a zoonotic bacterial disease observed world-wide, is becoming the most
commonly recognized cause of bacterial gastroenteritis in humans. This study was done to determine the
prevalence and determinants of Campylobacter infection among under-fives with acute watery diarrhea in
Mwanza City, Tanzania.
Method: This cross-sectional hospital-based study was conducted at Bugando Medical Centre (BMC) and Sekou
Toure Hospital in Mwanza City. All inpatients and outpatients under-fives who met the inclusion criteria from
October 2012 to April 2013 were enrolled in the study. Demographic and clinical data were obtained using
standardized data collection tools. Stool samples were collected for gram staining and culture for Campylobacter
spp. on Preston selective agar media. In addition, blood slides for malaria and HIV tests were done to all patients.
Results: A total of 300 children were enrolled with a median age of 12 [interquartile range, 8–19] months. Of these,
169 (56.5%) were from BMC and 131 (43.7%) from Sekou-Toure hospital. One hundred and seventy (56.7%) of the
participating children were male. Of 300 under-fives with acute watery diarrhea, 29 patients (9.7%) were found to
have Campylobacter infection. A significant higher number of children with Campylobacter infection were found
in Sekou Toure hospital compared to BMC [16.0% (21/29) versus 4.7% (8/29), p = 0.002)]. Age above 2 years was
independently found to predict campylobacter infection (OR: 2.9, 95% CI 1.1-7.7, p = 0.0037). Of 30 patients with a
positive blood slide for Plasmodium falciparum, 20.0% were also positive for Campylobacter infection (OR: 3.9, 95%
CI 1.2-10.1, p = 0.021).
Conclusion: Campylobacter infection shows a comparatively low prevalence in under-fives with acute watery
diarrhea in Mwanza city and is independently associated with positive slides for malaria and an age above 2 years.
Further studies are needed to type the most prevalent Campylobacter species and to determine their antibiotic
susceptibility pattern.
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Diarrhea remains the most common problem affecting
under-fives in developing countries [1]. Prevalence of
Campylobacter infections in developing countries is esti-
mated to be higher than that of Salmonella and Shigella
[2]. The disease is rapidly becoming the most commonly
recognized cause of bacterial gastroenteritis in human
and is estimated to cause 5–14% of the cases of diarrhea
worldwide [3].
Campylobacter enteritis is usually self-limiting with grad-
ual improvement in symptoms over several days, but in
approximately 10%-20% of cases are associated with pro-
longed or severe illness [3]. Asymptomatic infection is also
more common in developing countries than in industrial-
ized countries [1]. In Bangladesh, for example, up to 39%
of all children younger than 2 years have an asymptomatic
Campylobacter infection [1]. A previous study in Tanzania
showed a prevalence of 4% of Campylobacter infection in
asymptomatic patients aged <18 months [4].
Poor hygiene, sanitation and close proximity of man
and animals in developing countries facilitate a frequent
acquisition of enteric pathogens including Campylobacter
spp; these factors are responsible for high prevalence of
the disease in these countries [4,5]. Campylobacter in-
fections have shown seasonality in occurrence. A study
in Egypt showed that episodes of Campylobacter-
associated diarrhea were detected with consistently
higher rates during the warmer months, between May
and August [5]. Despite the high prevalence of diarrhea
in our setting, there is paucity of data regarding the epi-
demiology of Campylobacter infection among children
with acute watery diarrhea. This study therefore aimed
at determining the magnitude and determinants of
Campylobacter infection among under-fives attending
the Bugando Medical Centre (BMC) and Sekou Toure
hospital in Mwanza City, Tanzania.
Methods
Study design
This was a hospital based cross-sectional study con-
ducted at BMC and Sekou-Toure hospital. The BMC is
a tertiary University referral hospital in northwestern of
Tanzania, while Sekou Toure Hospital is a regional hos-
pital in Mwanza City.
Study population and sample size
Children aged between 1 to 60 months with acute
watery diarrhea were eligible to participate in the study.
Acute watery diarrhea was defined as; any child with 3
or more abnormally loose or fluid stools in the past
24 hours with or without dehydration (http://whqlibdoc.
who.int/publications/2005/9241593180.pdf). The mini-
mum sample size of 227 was estimated using the Kish
Lisle formula [6] using a previous prevalence of 18% [4].To increase the power of the study, a total of 300 under-
fives were enrolled. All children who met the inclusion
criteria presenting at the two hospitals were serially re-
quested to participate in the study until the sample size
was reached. Written informed consent from the parents
was obtained. Standardized data collection tool was used
to collect demographic and clinical data. The research
protocol was approved by the Joint BMC/CUHAS ethics
committee (CREC/004/2013).
Specimen collection and laboratory procedures
Stool specimens were collected on the day of enrollment
with sterile containers (HiMedia, India), and sent to the
CUHAS microbiology laboratory immediately. Two micro-
scopic smears were prepared from each stool specimen.
Slides were stained with 1% carbol fuchsin and with 0.3%
carbol fuchsin as gram counter stain, respectively [7]. Mu-
coid areas of the stool were inoculated in Preston selective
agar media (Oxoid, UK) and incubated at 42°C for 48 hours
under microaerophilic conditions generated by gas packs
(CAMPY GEN,OXOID LTD UK) [7].
A known Campylobacter isolate from chicken feces was
used as a positive control to assure the quality of the media,
reagents and incubation conditions. Pseudomonas aerugi-
nosa ATCC 9027 was used as positive control for oxidase
testing and Staphylococcus aureus ATCC 25923 for catalase
testing. All slides were examined by two individuals inde-
pendently under light microscope using × 10 magnification
for white blood cells detection and × 100 magnification oil
immersions for Campylobacter visualization. Results were
verified independently by two clinical microbiologists be-
fore culture results were known. In case of disagreement a
third microbiologist was consulted.
Giemsa stained blood slides for malaria parasites were
analyzed as described previously [8]. All slides were read
by 2 experienced microscopists and all discordant slides
and 10% of positive and negative slides which were se-
lected randomly were examined by the third expert for
quality control. HIV testing was done as per new Tanza-
nian national algorithm using rapid HIV tests; Deter-
mine HIV1/2 (Alere Medical Company, Japan) as first
test followed by Unigold (Trinity Biotech. Bray. Ireland)
as the second test [9]. For children below 18 months
PCR was used [10].
Data management and statistical analysis
Data were double entered using Microsoft Excel 2007
and analyzed using STATA version 11 (College station,
Texas). Categorical variables were reported as propor-
tion and were compared using Pearson Chi squared test
or Fischer’s exact test where appropriate. Continuous
data were described as means (standard deviation) or
medians (inter quartile range) depending on the distri-
bution of data. Campylobacter infection was defined as
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terminants of Campylobacter infection we used backward-
stepwise logistic regression model to select factors with a
p-value of less than 0.1 to be fitted into the multivariate
logistic regression analysis. Odds ratios (OR) and their
95% confidence interval [95% CI] were computed. Factors
with the p-value of less than 0.05 on multivariate logistic
regression analysis were considered to have a statistically
significant association with Campylobacter infection.
Results
A total of 3962 children were admitted to BMC and Sekou
Toure Hospital from October 2012 to April 2013; of these
1787 and 2275 were from BMC and Sekou Toure, respect-
ively. A total of 300 children were enrolled with a median
age of 12 [8-19] months. Of these, 169 (56.5%) were en-
rolled from BMC and 131 (43.7%) from Sekou Toure Hos-
pital. The majority of children were males (170 children,
56.7%) and below 24 months of age (87%), (Table 1).
Among 300 patients who were enrolled into the study
213 (71%) were treated with anti-malarial (artemisi-
nins-lumefantrine) and 176 (58.6%) had used oral anti-
biotics (amoxicillin, co-trimoxazole or erythromycin)
prior to enrollment. Blood slides for malaria parasites
were positive in 30 (10%) of the children.
Prevalence and predictors of Campylobacter infection
Of 300 under-fives with acute water diarrhea, 29 (9.7%)
were found to have an acute Campylobacter infection. A
significant higher number of children with CampylobacterTable 1 Characteristics of study population
Study variable Number of patients Percentage
Hospital
BMC 169 56.3
Sekou-Toure 131 43.7
Sex
Female 130 43.3
Male 170 56.7
Age
≤ 24 Months 261 87
>24 Months 39 13
Body temperature
<37.5 95 31.7
>37.5 205 68.3
Malaria
Positive 30 10.0
Negative 270 90.0
HIV Status
Positive 20 6.7
Negative 280 93.3infection were found in Sekou Toure hospital compared
to BMC [16.0% (21/29) versus 4.7% (8/29) (OR = 3.8; 95%
CI = 1.6-9.0; p = 0.002). No significant association was
found between using tap water, well water or river/lake
water and boiling of water with Campylobacter infection
while keeping cows had a borderline association with the
disease on the univariate analysis (OR = 2.8; 95% CI = 0.9-
8.1; p = 0.054) (Table 2).
Upon multivariate logistic regression analysis, children
attending Sekou Toure where more likely to be found
with campylobacter infection than children attending
BMC (OR = 2.9; 95% CI = 1.1-7.7; p = 0.037). In addition
on multivariate logistic regression analysis; age above
24 months and malaria co-infection were found to be
significant predictors of Campylobacter infection among
children with acute watery diarrhea (OR = 4.0; 95%
CI = 1.7-9.7; p = 0.002 and OR = 3.4; 95% CI = 1.2-10.1;
p = 0.021 respectively) (Table 2).
Antibiotic use and campylobacter infection
Of 169 under-fives from BMC, 141 (83.4%) had used anti-
biotics compared to 35 (26.7%) out of 131 under-fives
from Sekou Toure hospital (p < 0.001). Of 141 children
from Bugando Medical Centre who used antibiotics 4/141
(2.8%) had campylobacter infection compared to 4/28
(14.3%) of those who did not use antibiotics (p = 0.019).
No significant difference regarding antibiotic use and
campylobacter infection was observed among children
from Sekou Toure (Table 3).
Discussion
General patient characteristics and clinical co-morbidities
This hospital-based study involved 300 patients below
the age of 60 months with watery diarhorea. The median
age was 12 months, a finding which is similar to results
obtained from a study in Kampala, Uganda [11]. Similar
demographic characteristics were also observed in previ-
ous studies in Mozambique and Kenya [12,13]. Diarrhea
in children has shown predilection to affect children
below 2 years of age more than any other age group [1].
This was confirmed also in our study, in which 74% of
the recruited children were below 2 years of age.
In view of clinical co-morbidities, this study found that
of 300 under-fives, 10% had concurrent malaria. The
study in Mozambique had reported similar findings [12].
Similar to the study in Mozambique, about two third of
children in the present study had fever [12].
The prevalence of Campylobacter infection
This study found the proportion of under-fives with
Campylobacter infection among children with acute
watery diarrhea to be 9.7%. Similarly, studies from Uganda
and the Central African Republic have shown a prevalence
of 9.3% and 10.9% respectively [11,12]. However, the
Table 2 Predictors of Campylobacter infection among under five children attending at BMC and Sekou-Toure
Risk factors Campylobacter infection Unadjusted Adjusted
YES NO OR [95% CI] P-value OR [95% CI] P-value
n (%) n (%)
Hospital
BMC 8 (4.7) 161 (95.3) 1 1
Seko Toure 21 (16.0) 110 (84.0) 3.8 [1.6-9.0] 0.002 4.0 [1.7-4.7] 0.002
Sex
Male 16 (9.4) 154 (90.6) 1 - -
Female 13 (10.0) 117 (90.0) 1.1 [0.5-2.3] 0.864 - -
Age
≤24 months 21 (8.1) 240 (91.9) 1 1
>24 months 8 (20.5) 31 (79.5) 2.9 [1.2-7.2] 0.018 2.9 [1.1-7.7] 0.037
Body Temperature
≤37.5 6 (6.3) 89 (93.7) 1
>37.5 23 (11.0) 182 (88.0) 1.9 [0.7-4.8] 0.187 - -
Malaria
No 23 (8.5) 247 (91.5) 1 1
Yes 6 (20.0) 24 (80.0) 2.7 [1.0-7.2] 0.051 3.4 [1.2-10.1] 0.021
HIV Status
Positive 1 (5.0) 19 (95.0) 1
Negative 28 (10.0) 252 (90.0) 2.1 [0.3-16.4] 0.475 - -
Boiling Water
Yes 15 (8.3) 165 (91.7) 1
No 14 (11.7) 106 (88.3) 1.5 [0.7-3.1] 0.341 - -
Tap Water use
Yes 5 (7.0) 66 (92.7)
No 24 (10.5) 24 (10.5) 1.5 [0.6-4.2] 0.395 - -
Well Water use
Yes 4(7.27) 220 (89.0) 1
No 25(10.0) 51 (92.7) 0.7 [0.2-2.1] 0.508 - -
Keeping Chicken
No 18 (9.1) 180 (90.9) 1
Yes 11(10.8) 91 (89.2) 1.2 [0.5-2.7] 0.639 - -
Keeping Cows
No 24 (8.7) 252 (91.3) 1 1
YES 5 (20.8) 19 (89.2) 2.8 [0.9-8.1] 0.063 2.3 [0.7-7.5] 0.163
Antibiotics Use
Yes 19 (8.0) 218 (92.0) 1 1
No 10 (15.9) 53 (84.1) 2.3 [1.0-5.0] 0.06 1.5 [0.6-3.8] 0.340
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previous studies in Tanzanian, Malawi and South Africa
which reported higher prevalence of 18%, 21% and 47.4%
respectively [4,12,13]. The low prevalence in our study
could be attributed by the prior use of antibiotics before
culture. Of 300 patients enrolled in this study, 58.6% usedantibiotics (amoxicillin, erythromycin or co-trimoxazole)
prior to admission for treating other pediatric morbidities
such as respiratory infections and urinary tract infections.
At BMC, significantly higher prevalence of Campylobacter
infections was seen in those children who had not used
antibiotics compared to those who had taken antibiotics;
Table 3 Sub-analysis of antibiotics use history as a predictor of Campylobacter infection by hospitals
Hospital Antibiotic
use
Campylobacter infection Unadjusted P-value
Yes No OR [95% CI]
n (%) n (%)
BMC Yes 4 (2.8) 137 (97.2) 1
No 4 (14.3) 24 (85.7) 5.7 [1.3 – 24.4] 0.019
SEKOTOURE Yes 6 (17.1) 29 (82.9) 1
No 15 (15.6) 81 (84.4) 1.1 [0.4 – 3.2] 0.834
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study when compared to other studies. Higher prevalence
of Campylobacter infection was observed in children re-
cruited from Sekou Toure Hospital than from BMC (p =
0.002). This could be contributed by the use of antibiotics;
children from Bugando Medical Centre significantly used
antibiotics than those from Sekou Toure (p < 0.001). Chil-
dren attending Sekou Toure come directly from their
home so they are less likely to use antibiotics prior to ad-
mission while those at BMC are from other health facil-
ities around the Lake Zone so they are likely to be given
antibiotics for a significant duration before they are re-
ferred to BMC. The observed prevalence in Sekou Toure
Hospital (16%) which is comparable to the previous preva-
lence of 18% observed in the Mwanza region nearly two
decades ago [4]. These findings suggest that the magni-
tude of Campylobacter infection has not changed much in
the area; this necessitates intensified strategies to control
hygiene and sanitation. In previous studies higher preva-
lence of Campylobacter infection have been observed in
children with acute watery diarrhea below the age of
24 months [4,11], contrary to the findings of our study
which showed higher infection rates in children above
2 years of age. The reason for this difference could not
be established in this study but could partly be explained
by the fact that children in this study were not exposed
to source of infection before therefore non immune [14],
until they were old enough to move around on their
own. Also this might suggests changing in epidemi-
ology of campylobacter infection towards that of devel-
oped countries [15].
The present study was performed during the rainy
season only and thus, seasonality in association to
Campylobacter infection could not be observed. How-
ever, a previous study in Tanzania reported the propor-
tion of Campylobacter infection to be 2.9% during the
dry season as compared to 0% during the rainy season
[16]. In contrary studies in Central Africa and Malawi
showed a higher prevalence of campylobacter infection
during the rainy season [12,13].
Determinants of Campylobacter infections
Campylobacteriosis has been shown to be associated
with animals like cattle, goat, pigs and birds like chicken;also with un-boiled water and use of rain water [15,17].
In this study and similar to previous studies [3,15,18],
children with acute watery diarrhea living with close
proximity to cows were 2.3 times at risk of acquiring
campylobacter infections though the difference was not
statistically significant. As reported previously [19,20],
exposure to inadequately treated water is assumed to be
an important risk factor for acquiring Campylobacter in-
fection; in this study despite the difference being not sta-
tistically significant those children who used un-boiled
water had 1.5 times risk of acquiring campylobacteriosis
than those used boiled water.
Children co-infected with malaria parasites had a
higher risk (3.4 times) of acquiring campylobacter infec-
tion than those without co-infection. This co-infection
could partly be explained by high prevalence of both dis-
eases in our setting.
Limitation of the study
This study was a cross-sectional study therefore seasonal
variation could not be addressed. The design of the study
involved only children with acute watery diarrhea so
causal relation could not be confirmed. Also the pro-
portion of eligible children that participated into the
study is not known since we did not collect characteris-
tics of these children and their reason for non-
participation this might be a source of selection bias.
Lastly speciation and drug susceptibility was not done
so it is difficult for this study to recommend on treat-
ment policy. Despite these limitations objectives of the
study were achieved and discussed.
Conclusion
Campylobacter is present in children with acute watery
diarrhea and is more often seen in children attending
Sekou Toure Hospital than in BMC. It is associated with
an age above 2 years and malarial co-morbidity. We
therefore recommend further studies to determine the
species of Campylobacter responsible for infection and
the susceptibility pattern of the isolate to guide appro-
priate antibiotic therapy. A large multi-centre study is
needed to determine the association of Campylobacter
infection with other co-morbidities such as concurrent
malaria.
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